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Abstract
Background: "Examinations drive students' learning." This statement refers to what is assumed
to be one of the strongest relationships in education. We explored in this research how and why
students differ in their approaches to learning, how assessment affects deep learning, and which
barriers stand in the way of good assessment and learning in the clinical years of a Problem Based
Learning (PBL) graduate entry medical curriculum.
Findings: Method: We conducted a qualitative, phenomenological study using semi-structured
group interviews with students and semi-structured individual interviews with teachers and
students. The transcripts were analyzed, and themes were identified.
Setting: The research was conducted at the King Saud bin Abdulaziz University for Health
Sciences, College of Medicine, Riyadh, Saudi Arabia from November 2007 to March 2008.
Results: A total of 28 students participated in 7 focus group interviews. Semi-structured individual
interviews were conducted with 12 teachers and 12 students. The analysis yielded four themes:
summative assessment, formative assessment, continuous assessment of clinical attachments, and
learning objectives.
Conclusions: The results of this study confirm that assessment affects students' perceptions of
learning and how they learn. These effects are not uniformly positive. According to the students,
the predominantly summative assessment program offers little inducement to engage in deep
learning. They express a clear preference for formative assessment, which may foster a deeper
approach to learning. Efforts to achieve more clinically relevant assessment with adequate balance
between the various types of assessment are required. Research is needed to decide this balance.
Introduction
The concept that assessment drives learning has been
accepted as one of the principles of good assessment prac-
tice [1]. Assessment affects not only what students learn
but also how they learn [2]. Unfortunately, some student
learning strategies contribute little to the learning proc-
esses intended by the curriculum [2].
The relationship between assessment and the learning
behaviors of medical students has been examined by sev-
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eral authors[3,4]. In examining this relationship, Biggs
focused on the concept of constructive alignment [5],
advocating an approach to curriculum development that
ensures that both teaching and assessment are aligned
with the curriculum's stated learning objectives.
Different effects of assessment on learning have been
reported in the literature. Some studies have shown that
students' approaches to learning and their retention of
knowledge differ across a range of assessment methods
[4,6]. In a quantitative study, Gijbels et al [7] found a rela-
tionship between the learning environment, assessment
demands as perceived by students, and students'
approaches to learning; however, these findings require
further clarification. A study by Baeten et al [8] found no
evidence that assessment advanced a deep rather than a
superficial approach to learning. Mattick et al [9] empha-
sized the importance of understanding the barriers to a
deep learning approach as perceived by students.
In summary, if we want to enhance the students' learning
and promote deep learning, we need to understand how
and why students differ in their approaches to learning,
how assessment affects deep learning, and which barriers
stand in the way of good assessment and learning. In this
study, we explored these issues by seeking students' and
teachers' perceptions of their experiences with the assess-
ment program in the clinical years of a PBL curriculum.
Methods
We conducted a phenomenological study to examine
what happens when students direct their study strategies
to fit with assessment rather than learning objectives. Our
aim was to gain insight into how students and teachers
experienced the assessment program. We explored stu-
dents' perceptions in semi-structured group interviews.
When more depth into students' perceptions was
required, we conducted semi-structured individual inter-
views with students until we reached data saturation.
Semi-structured individual interviews were also per-
formed to explore the perceptions of teachers.
Study setting
The study was conducted at King Saud Bin Abdulaziz Uni-
versity for Health Sciences (KSAU-HS), College of Medi-
cine (COM), Riyadh, Saudi Arabia in the period from
November 2007 to March 2008. The college accepts only
male students and is housed within King Abdulaziz Med-
ical City, a 900-bed tertiary care center. The KSAU-HS,
COM curriculum is a Problem-Based Learning (PBL) cur-
riculum. It is a four-year graduate entry program consist-
ing of two preclinical years and two years of clinical
education. During the clinical years, there are two concur-
rent but different paths of learning, one of workplace
learning and one of PBL group discussions.
Assessment Program
The assessment program for the clinical years at KSAU-HS,
COM is block-based (total of five blocks). In each block,
students' assessment is divided into two main parts (Fig-
ure 1). Assessment of students' performance during each
block clinical attachments accounts for 40% of the final
grade (students portfolio), and the final examination
accounts for the other 60%. By the end of each clinical
attachment (every 1-4 weeks), students meet with their
clinical supervisors and are expected to receive a written
qualitative formative assessment and feed back on their
performance during that attachment. In the present paper
the term "summative assessment" refers to an assessment
performed to assign students a course grade, "formative
assessment" refers to an assessment as an educational tool
to aid students' learning without grading, and "continu-
ous assessment" refers to an assessment of students'
progress based on work they do or tests they take through-
out the block.
Study population
Students were recruited by a stepwise purposeful sam-
pling approach. 56 out of a total of 61 students who had
experienced the assessment program of the clinical years
were invited to participate in the study. 28 students partic-
ipated in seven semi-structured focused group interviews.
Each group interview was attended by four students. Pur-
poseful sampling was also used to select 12 teachers out of
the pool of clinical years block directors and clinical
supervisors. All teachers who were contacted agreed to
participate and were interviewed individually to allow
more freedom and avoid bias. To explore the obtained
themes, 12 additional students out of the same pool were
individually interviewed. All interviews were done by the
principal investigator, who was at a comparable seniority
with the interviewed teachers and had not yet started
teaching any of the interviewed students at the time of
data collection.
Data collection
Students were asked to talk about their perceptions of the
assessments and how their experiences with the assess-
ment program affected their learning activities and strate-
gies for handling assessments. Each group interview lasted
about 40-75 minutes. We benefited from some of the con-
flicting opinions that were expressed by the students.
When no new themes arose, we stopped conducting inter-
views. The interviews were recorded on tape, and students'
nonverbal behavior was registered. The audiotapes were
transcribed verbatim, and field notes and the verbatim
transcriptions of the group interviews were integrated.
This process was repeated for the individual semi-struc-
tured interviews with the students (12 students took part
in interviews lasting 30-45 minutes) and teachers (12
teachers took part in interviews lasting 30-45 minutes).BMC Research Notes 2009, 2:263 http://www.biomedcentral.com/1756-0500/2/263
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Data analysis
The transcriptions of the interviews were analyzed using
Atlas-ti (Version 5.2) computer software. Analysis
involved line-by-line scrutiny of the transcript and assign-
ment of keywords to text fragments. For each interview,
categories and themes were identified; these categories
and themes were subsequently tested and refined in a
cyclic analytical process, moving backward and forward
between the interviews. This type of analysis resembles
the open coding and axial coding phases of grounded the-
ory [10]. This approach was chosen for its ability to pro-
vide systematic inductive guidelines for collecting and
analyzing data. To capture a more complete and contextu-
alized picture of the data, we performed investigators' tri-
angulation by having a co-investigator code two
interviews independently. There was minor disagreement,
which was resolved by discussion. Furthermore, we
improved the credibility and transferability of the data by
member checking. The results were presented to a group
of the students who were asked to give feedback. A similar
procedure was used with the interviewed teachers. KSAU-
HS ethics approval was obtained prior to conducting the
research.
Results
We invited 56 from a total of 61 clinical year students to
participate, and 28 of them agreed to do so. Each student
took part in one of seven focus group interviews, with four
students per group. The students' mean age was 26.74
years, and their mean graduation GPA was 3.96/5. These
characteristics are similar to the mean age (26.77 years)
and the mean GPA at graduation (3.89/5) of the non-par-
ticipating students. Twelve teachers were approached, and
they all agreed to take part in the study.
The first analysis of the data generated four themes with
its related codes (Table 1). We noticed diversity in the
level of abstraction and aggregation of codes within
themes and between students and teachers. Twelve addi-
tional individual semi-structured student interviews were
performed for a better understanding of the obtained
themes. In order to illustrate how our concept of the effect
of assessment on student learning is grounded in the data,
we present quotes from the transcripts.
Students' and teachers' perceptions of the assessment 
program
Summative versus formative assessment
A majority of the students preferred summative exams as
a discriminating factor between them, but they did not
agree upon its effect on their future performance: "I would
prefer summative assessment because I will have evidence to
compare myself with others," and "I don't think it will reflects
whether the students are good or bad." Some of the students
were doubtful of the role of summative assessment in
graduating better practicing doctors: "Student who had a
full grade might not be able to deal with patients." On the
other hand, a few students were not able to decide the
superiority of summative or formative assessment role in
their learning: "It's confusing whether to choose summative or
formative assessment,; each one has advantages and disadvan-
tages." Several students said that summative assessment
caused anxiety: "one hour of exam will determine your future;
it is stressful." This stressful situation makes some students
resort to sporadic, patchy reading through hunting the
information they think is important or might come in
their exam. Some started even to neglect thinking about
the exam mark and focused only on passing it aiming to
avoid this stressful feeling: "we have to read for the exam, we
Flow Chart of the Assessment Program in Years 3 and 4 at KSAU-HS, COM Figure 1
Flow Chart of the Assessment Program in Years 3 and 4 at KSAU-HS, COM. MCQ: multiple choice question. PBL: 
problem-based learning. CDT: community doctor theme. PPD: personal professional development. OSCE: objective structured 
clinical examination.
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have to read for the clinical attachments; how can I get time in
between, I am always stressed, very stressed." And "I don't care
about the marks. If I care that much I'll be anxious and commit
more mistakes..". Summative assessment was also consid-
ered by some students as unfair, it didn't reflect the effort
they put and the activities they do across the block. There-
fore some students were regretting the time they spent in
preparing and performing these exams: "The exam is
unfair.... I feel I'm wasting my time for nothing." In reaction
to these complex opinions, some students became marks
hunters practicing several study strategies aiming for pass-
ing the exam or scoring high marks. Of these strategies
was holistic reading or on the contrary strategic, selective
reading: "I will make sure that I could retain at least the min-
imum requirement," and "I read the important subjects like life
threatening and emergency situations." Some students stud-
ied based on their own selected objectives, preferences, or
type of exam. They used their own opinion, exam experi-
ences, feelings and speculation in creating their hidden
curriculum: "to pass the exam... I really need to remember
some numbers, some percentages and things that can come in
MCQ questions" and "I know some things about him or her
that would make the examination easy for both of us.".
A majority of the students clearly preferred formative
assessment due to its attached feedback. This feedback
helped them to identify their learning objectives and
improve their study strategies. The students' views contra-
dicted the opinions expressed by some of the teachers,
who stated that summative assessment was an essential
step in students' assessment, leading to fair assessment.
Teachers did not deny the importance of formative assess-
ment. However they thought that it was time consuming.
If formative assessment is further increased, they may not
be able to provide and maintain its performance; hence, it
would be a waste of time. Interestingly, the expression
"waste of time" was used by both students and teachers
but with reference to different types of assessment. The
teachers took into consideration the effect of the college's
education culture on the implementation of formative
assessment. "In our education culture, we focus on the exam
and how much we achieve on the exam.". Both students and
their teachers are mainly graduates of traditional curricu-
lum where formative assessment was not part of their
assessment methods. They thought that gradual adapta-
tion to formative assessment and orientation of the learn-
ers and teachers to the process and to the goal of the
process are important. Adequate time allowance recog-
nized as essential prior to heavy formative assessment
implementation.
Continuous attachment-related assessment
Assessments during clinical attachments (continuous
assessment) were the composite of students' portfolios
and were preferred by the students. It helped them
improving their knowledge, and increasing self-aware-
ness:"Continuous assessment actually encourages the student
to read more and to keep up to the maximum level that is
required from him.". The students felt that the weight
placed on continuous assessment is very small. They
emphasized that it should be sufficient enough to stimu-
late their clinical learning. Most of the teachers agreed
with the students on the importance of clinical attach-
ment assessment leading to better training: "...More weight
for the Continuous Assessment, students will give more atten-
tion to the clinical attachment."
Objectives
An assessment program that reflects the curriculum's
objectives was considered to be fair and reliable. It will
enable them to correctly direct their reading based on
what is planned for them in the curriculum.: "I follow the
Table 1: Themes within the coding system for both student and teacher interviews
Theme Description Codes
1 Summative assessment Codes on the effect of summative assessment on 
students' learning
Provoking anxiety; stressful; sporadic reading; has no role; a 
waste of time; unfair; summative is mandatory and summative 
is fair
2 Formative assessment Codes on the effect of formative assessment on 
students' learning. Codes on the role of 
educational culture in students' learning and 
teachers' assessments
Improve students' learning; affected by culture; time 
consuming; should not be overdone; fair; learning strategy 
improvement and problem identification. Formative 
assessment affected by culture; changing educational culture
3 Clinical attachment 
assessment 
(continuous assessment)
Codes on the effect of continuous assessment 
and its weight on students' learning
Should be given more weight; fair
4 Objectives Codes on the effect of objective-directed 
assessment and constructive alignment on 
students' learning
Heavy; fair; content coverage; blueprinting; assessment 
weightBMC Research Notes 2009, 2:263 http://www.biomedcentral.com/1756-0500/2/263
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objectives when I think about the exam.". Therefore students
think that an assessment program should not be standard-
ized across the blocks and should be individualized based
on each block objectives. What was more important to the
students is that their supervisors should be familiar with
the curriculum objectives. The teachers noted various
problems in relation to the objectives, indicating that
these objectives should be simple and easily imple-
mented. It should not be broad and the depth of knowl-
edge and skills required should be specified. In their view,
fair assessment was characterized by a strong alignment
with curriculum objectives. Teachers stressed the impor-
tance of 'blueprinting' and 'assessment weight' in design-
ing fair assessments: "A final exam should reflect all the
curriculum components.".
Discussion
In this research, KSAU-HS, COM was taken as an example
of a college that implement assessment program charac-
terized by being mainly summative. The performed work
was exploratory rather than definitive: its main value is to
guide development of further enquiries and understand-
ing. We kept in mind that even the best designed interven-
tions will not always result in better learning for all
students but for sure it will improve it at least for some.
In this study, the participating students said that they
adapted their study strategies to task demands. The type of
assessment and the weight accorded to it were significant
factors that affected their approach to learning. This result
is in agreement with other research, where assessment
type [11] and weight [12] were identified as factors that
influence students' approaches to learning.
The teachers in this study see more advantages of summa-
tive assessment than the students, with the latter group
experiencing summative assessment as stressful, anxiety-
provoking, and inducing sporadic and superficial reading.
In contrast to the teachers, the students express a prefer-
ence for formative assessment with feedback. Formative
assessment known to produce greater increase in students'
achievement than class size reduction or increase in teach-
ers' content knowledge [13]. In fact even summative tests
can provide ways of eliciting evidence of student achieve-
ment. If used appropriately, can prompt feedback that
moves learning forward [14]. However using grades alone
for feedback is found to be the poorest type of feedback
[15].
Formative assessment used in the presented research is
considered as medium cycle formative assessment (every
1-4 weeks). The existing research base shows that short-
and medium-cycle formative assessments improve stu-
dent achievement [16]. Having the students recognised
the importance of this method of assessment despite its
limited portion in the assessment program may be consid-
ered an extra evidence of its effectiveness.
The literature provides support mostly for the students'
preferences, with a meta-analysis reporting that feedback
produces the most powerful single effect on achievement
[17]. The information processing needed for deep learn-
ing may be hampered when students do not spontane-
ously engage in cognitive activities that foster such
learning [18]. Research supports the use of learning mate-
rials and teaching methods that encourage students to
employ deeper learning strategies whenever possible [19].
To achieve this goal, the infrastructure needed to imple-
ment formative exams with appropriate accompanying
feedback should be assessed. Formative feedback time,
orientation of the learner to the process and to the goal of
the process[20] are essential. Ruston [21] has discussed
the presence of cultural difficulties to implement forma-
tive assessment and feedback. He questioned if the para-
digm shift in assessment culture has occurred, as the
majority of the existing literature is centered on summa-
tive assessment. The decision to accept and use formative
feedback is influenced by several external and internal fac-
tors includes self-perceptions, emotion, reflection and
professional culture [22]. Through using historical data, it
was clearly demonstrated how student perceptions have
changed over time as a result of internal and external
influences [23].
The students' remarks that summative assessment pro-
vokes anxiety and stress give pause for thought. The pri-
mary sources of stress have been repeatedly found to be
examination and grades [24], therefore care should be
directed to students' perceived feelings. The problem is
not solely related to the introduction of summative versus
formative exams; it is wider than this view. Balancing
formative and summative assessments is part of the work
needed to reduce student anxiety. To what extent forma-
tive assessment should be used at the expense of summa-
tive assessment is an area that needs further investigation.
The studied group was in their clinical years, where PBL
sessions were parallel to their work-based learning. The
cognitive and emotional effects of small group learning in
PBL are not clear enough in the literature [25].
Anxiety in general affects the performance of any student.
Joels [26] reported that stress within the context of a learn-
ing experience induces focused attention and improves
remembering relevant information. Therefore, eliminat-
ing educational stress appears to be an impossible, unnec-
essary goal, whereas reducing unnecessary stress and
improving the work environment should be targeted.
Both the students and teachers preferred continuous
attachment-related assessment. The main benefits of port-BMC Research Notes 2009, 2:263 http://www.biomedcentral.com/1756-0500/2/263
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folio use were improvements in students' knowledge and
understanding, increased self-awareness, engagement in
reflection, and improved student-teacher relationships
[27]. However, students' and teachers' time commitment
required for portfolio completion and evaluation may be
a major drawback even if a portfolio was required as part
of students' assessment. The assessors should be well pre-
pared, 'trained' as assessors, and perceived to be fair, com-
petent, skilful, and knowledgeable [28]. Therefore, adding
the portfolio to the assessment program without appro-
priate infrastructure of faculty training and time allow-
ance may contribute negatively to student anxiety and the
educational culture.
The first priority in designing assessment program is to
serve the purpose of promoting students' learning without
forgetting the purpose of accountability, ranking and cer-
tifying competence. Assessment program that cover all the
knowledge and competencies required based on Miller
pyramids [29] is needed. While methods like MCQ, essay
and oral exam can cover the knows and knows how levels.
There is a need to implement types of work based assess-
ment such as mini clinical examination (mini CEX),
directed observation of practical skills (DOPS), long and
short cases and others to test the students capabilities and
competencies in both vivo and vitro. These should be
accompanied by direct observation and feedback to allow
improvement and guarantee competency.
Overall, a careful balance between formative, summative,
and continuous assessment (portfolio) needs to be
attained. To decide what is appropriate balance, further
researches are needed.
Students and teachers agree that an assessment program
should be aligned with the curriculum objectives. Learn-
ing models that are guided by curriculum objectives are
effective educational tools that help students achieve a
broad and direct exposure to core educational concepts
[30]. Such a model will prevent the establishment of hid-
den curriculum, feelings of unfairness, and stress when-
ever an exam is conducted. Hence, it may stimulate a deep
approach to learning.
Some weaknesses of this study should be mentioned. The
population consisted entirely of male students. We are not
aware of previous comparisons between male and female
students regarding their perceptions of exams, but a gen-
der effect cannot be excluded. This study has discussed
students' perceptions of their ability to learn. Further work
on the effect of assessment on student learning is needed.
Finally, the focus on one medical college maybe consid-
ered as narrow. However, we believe that the research
impact is broad. The research has evaluated the assess-
ment program taking into consideration the instructional
design, curriculum used while reflecting on the other pub-
lished research on students assessment.
Conclusion
The results of this study confirm that assessment affects
students' perceptions of learning and how they learn.
These effects are not uniformly positive. According to the
students in this study, the predominantly summative
assessment program offers little inducement to engage in
deep learning. They express a clear preference for forma-
tive and continuous assessment, which may foster a
deeper approach to learning.
It is important to be aware of the differing views held by
students and teachers concerning the same educational
assessment program. Faculty improvement programs and
faculty time are important infrastructures for formative
assessment implementation. Finally, efforts to achieve
more clinically relevant assessment with adequate balance
between the various types of assessment are required.
Research is needed to decide this balance.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
HK conceived and wrote the research proposal, conducted
the interviews, analyzed the data, and wrote the final
manuscript. MM shared in the recruitment of students
and teachers, conducted the first two interviews together
with the primary investigator and analyzed them inde-
pendently. He reviewed and approved the final manu-
script. CV supervised the writing of the research proposal,
read and commented on all the research steps, reviewed,
corrected and approved the final manuscript.
References
1. Messick S: The interplay of evidence and consequences in the
validation of performance assessments.  Educational Research
1995:13-23.
2. Norton L: Using assessment criteria as learning criteria: a
case study in psychology.  Assessment and Evaluation in higher edu-
cation 2004, 29(6):687-702.
3. McDaniel M, Roediger H, McDermott K: Generalizing test-
enhanced learning from the laboratory to the classroom.  Psy-
chonomic Bulletin & Review 2007, 14(2):200-206.
4. Larsen D, Butler A, Roediger H: Test enhanced learning in med-
ical education.  medical Education 2008, 42(10):959-966.
5. Biggs J: Aligning teaching and assessing to course objectives.
In International Conference on Teaching and Learning in Higher Education:
New trend and innovations University of Averio; 2003. 
6. Reid WA, Duvall E, Evans P: Relationship between assessment
results and approaches to learning and studying in Year Two
medical students.  Med Educ 2007, 41(8):754-762.
7. Gijbels D, Segers M, Struyf E: Constructivist learning environ-
ments and the (im)possibility to change students' percep-
tions of assessment demands and approaches to learning.
Instructional Science 2008, 36(5-6):431-443.
8. Baeten M, Dochy F, Struyven K: Students' approaches to learn-
ing and assessment preferences in a portfolio-based learning
environment.  Instructional Science 2008, 36(5-6):359-374.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Research Notes 2009, 2:263 http://www.biomedcentral.com/1756-0500/2/263
Page 7 of 7
(page number not for citation purposes)
9. Mattick K, Knight L: High-quality learning: harder to achieve
than we think?  Med Educ 2007, 41(7):638-644.
10. Strauss AL: Qualitative Analysis for Social Scientists.  Cam-
bridge: Cambridge University Press; 1987. 
11. Pressley M, Yokoi L, Van Meter P, Van Etten S, Freebern G: Some of
the reasons why preparing for exams is so hard: What can be
done to make it easier?  Educational Psychology Review 1997, 9:1-38.
12. Broekkamp Hein, Bernadette HAM, Hout-Wolters V: Students'
Adaptation of Study Strategies When Preparing for Class-
room Tests.  Educ Psychol Rev 2007, 19:401-428.
13. Dylan W, Thompson M: Integrating assessment with instruc-
tion: What will it take to make it work?  In Future of assessment:
Shaping teaching and learning Lawrence Erlbaum Associates; 2007. 
14. Black P, Dylan W: Developing the theory of formative assess-
ment.  Educ Asse Eval Acc 2009, 21:5-31.
15. Shute JV: Focus on Formative Feedback.  Review of Educational
Research 2008, 78(1):153-189.
16. Popham W: Phony Formative Assessment: Buyer Beware!
Educational Leadership 2006, 64(4):86-87.
17. Hattie JA: Identifying the salient factors of a model of student
learning: a synthesis of meta-analyses.  International Journal of
Educational Research 1978, 11:187-212.
18. Sandberg J, Barnard Y: Deep learning is difficult.  Instructional Sci-
ence 1997, 25(1):15-36.
19. Ross GC, Tuovinen JE: Deep versus surface learning with mul-
timedia in nursing education development and evaluation of
WoundCare.  Comput Nurs 2001, 19(5):213-223.
20. Bienstock JL, Katz NT, Cox SM, Hueppchen N, Erickson S, Puscheck
EE: To the point: medical education reviews-providing feed-
back.  Am J Obstet Gynecol 2007, 196(6):508-513.
21. Rushton A: Formative assessment: a key to deep learning?
Med Teach 2005, 27(6):509-513.
22. Sargeant J, Mann K, Sinclair D, Vleuten C Van der, Metsemakers J:
Understanding the influence of emotions and reflection
upon multi-source feedback acceptance and use.  Adv Health
Sci Educ Theory Pract 2008, 13(3):275-288.
23. Harvey L, Moon S, Plimmer L: The Student satisfaction manual.
SRHE/Open University Press. Buckingham; 1997. 
24. Kumar S, Dagli RJ, Mathur A, Jain M, Prabu D, Kulkarni S: Perceived
sources of stress amongst Indian dental students.  Eur J Dent
Educ 2009, 13(1):39-45.
25. Dolmans DH, Schmidt HG: What do we know about cognitive
and motivational effects of small group tutorials in problem-
based learning?  Adv Health Sci Educ Theory Pract 2006,
11(4):321-336.
26. Joels M, Pu Z, Wiegert O, Oitzl MS, Krugers HJ: Learning under
stress: how does it work?  Trends Cogn Sci 2006, 10(4):152-158.
27. Buckley S, Coleman J, Davison I, Khan KS, Zamora J, Malick S, Morley
D, Pollard D, Ashcroft T, Popovic C, et al.: The educational effects
of portfolios on undergraduate student learning: a Best Evi-
dence Medical Education (BEME) systematic review. BEME
Guide No. 11.  Med Teach 2009, 31(4):340-355.
28. Neary M: Supporting students' learning and professional
development through the process of continuous assessment
and mentorship.  Nurse Education Today 2000, 20:463-474.
29. Miller GE: The assessment of clinical skills/competence/per-
formance.  Academic Medicine 1990, 65:63-67.
30. Rapp DE, Gong EM, Reynolds WS, Lucioni A, Zagaja GP: Assess-
ment of the core learning objectives curriculum for the urol-
ogy clerkship.  J Urol 2007, 178(5):2114-2118.